


Institutional Archive of the Naval Postgraduate School 





Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1986-06 


The impact of local labor market factors on 
Army Reserve accessions. 


Holzberger, Bradley G. 


http://hdl.handle.net/10945/21904 
Copyright is reserved by the copyright owner 


Downloaded from NPS Archive: Calhoun 


| Calhoun is the Naval Postgraduate School's public access digital repository for 
D U DLEY research materials and institutional publications created by the NPS community. 
qe Calhoun is named for Professor of Mathematics Guy K. Calhoun, NP3's first 
KNOX appointed — and published — scholarly author. 


LIBRARY Dudley Knox Library / Naval Postgraduate School 
411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





http://www.nps.edu/library 


o 



































































































































































































































































































































































































































































































































































































nl Dn ml As 4 i y A > y e > 
b ta 4 F e A e F) en, CT A dele A A AA ¿o a ee e ii a 
0 7 A ye Fee a n E A A AA — RR AA TA 
+ 0 e 4 hal f re a we cee A pt re ive aren MEAT TANTA 
i ta . 0 ¢ s, y DT O META AA ere v: ree ed erty 
CE eg AS HT AT NS E AE Y A FP Ery Py 
A $ 5 A e 0 P its Pr MET oe wr i rE T AA ESO rey, 
E F: T AS ENS RA TN E EEE EA re 
g i A Ms - PAT "4 T As t E LEA k ES | de Md a4 A ide A A ED EAS Ba 
, d G D 4 L YA vee HS 0 AT gn Ng Fun A M r AA Sete rey Pe te OET Y e AS Pre Rote Dh pape 
p Mater ph oy ar rs Y PEREA KR NA TEETE ITA TNA ui A A TrA AAN de o 
. A , ae ! a Ay i: ee eee Y pe R, ae f kih A ee wi i q A A KAR AR EAT T ed di AA 
g OS A A NES 4% G AGA Un LN, > y ry te $ F F par "s ARCEO A CCAA piy 
iai yoa ha YU A: uy e ilat a tig Poia 7 om y PROS bn torte porte: Op eater a 
A el tG e P 0 NT 1 TEETER) EE is A 4. a me e os nsh “4 $ 196 AOS OA Sins Mass 
A A A ree ur ANS ty La | OS E TAS A AER STE TY pa Ai AA A ÓN quee» 
g A N A G "E er } De SEA TP A e TE E 1 i LA Pert Lal LETEA EEE PEI arre piere A li T K nità ET 
e E A n G i Ae had MS AE T b SG ONTT O axe A RS TAO ital SAT til PY a CA ern 
E y yn i 3 DAA A Ma O ADS ao AO ATA SAC TAN Ao Ay Ad 
e O A Pa Bender 1 Ms PASA Y RE TA TR NN AAA ds kids 
aye pa: T a t Z > a a AA pi O 439 9“ Up Pd O TIA A tl ATA AA E A An Po 
eri had A y Pare te A AN LITA IIA dé a E AN ANTE MATE ey CEA A ee 
Fi Pa ee” ALO? me ie) Bo Tae ee EEE jf Pee A A ere y pty reap | eo e e LA ICAA AR SR ASA NAS NTRA Pr 
P e i y ry rn Ta wey vi? AA h. A vi d 4 p ads YS 4 MA" vad O MA lant 
A E F e Oo Ys ee oar F E n Pu SO ESAS TR O “ul - 414015 aAa aus igat deobi ais eb de ad. ey eo rer ee ek aber Se Espada a ag 
, a BL! kam. A el A y RT ead Y rm a PO A SN da der PAT ELA arity e. ia 
. Ad A y A A A pd n ” y 414 PE h Para rre ea E | A 414 EN OT E Sher Sa Hd AA TT] NAL ee Me ml? 
A T ’ ne OI A INTI EA A A e eri Lal Ay dsd pi dro ops did TN OA boina NE 
sos 5 ye Fr a) | A | . 5 APD IR E A 144 9%) a? TURES O AE Tyr ve ae ees oe ss er Dos OIER] AF UEA rAr AS GOESE ta LE D ALL bee ESETE SIOL T TO T 
: Y a i PAR len a A A y APTA ie Sees we NT eee Cerrar de T TE TTT LA LAS Me DS e o ds UI A a y AC beams. Land Loren tan oe pt 
N Mare od n r y> ET A A O Alp L E A E tear E: te cM STOO RR O ES A A dd Apo ERA TEEN META O bl 
AO Sen. ate ae ae A CA lc A ere í EZ e PAE Y TE A EE o ode Eb dr ope ARA AS TO pede SNe eo LO EOE SENT ATE ee oe 
A Ar A Pia | > T F PA A pr “ae S adm 0'4 qe A ae ee a Ps Le ee hy BS de RLS oe SEA AE ACTA A tay Paap BA Da A LESLI DATO NS AA 
0 . A s aki Pee erent! ree er A a Pa n má fg A 4 É EET] PERA ETA TD Toh Bed T Boneh Le Ee TEA AN phe ~ ES a l aet mitt Lee Jam Tem 
Filey. arth EN ‘ig i a ore Oey T a y PAE ADA OR ee | y AM 1 e po tn ori ds asa Noa DAR dE A Mp verter ely 
3 E a Re- A RA E PE ATTE ina an n a a eee a GO AY! SAn EEST TETT EEE dh lle beer: ALS AN TA 
A Aah y si, <0 DIAN re sara TA MN me en ERTO OO MA AAA AA T A E EE E 
a g.a if ig A lo bey ROA O ay ay ee ee ee ah O evade ty wren oer ee at idos rope E AS E par trio abo A 
n A s TT ` 0 L y TE E a EEL DEL pd y . TR iea POT TE E EL TY y 
A ñ BAS p P K JAA >, A NT APRA PTA NN, ee AT uo IE ROL wh ete re Te hae ely coe teo | è ae Pee ee e T 
y OA p ek TT Wor Ca ee Sr iy Ai Oc Us AC Ds Pe Oe oe ae , ay ete Adott KS Wy SW VAD ERO AT ere: toe) vaya eon scenes 
A Ds H A Paar y rl e An CC EE CIN t ash g mt y 0170) hp al q A E TE A Re A AA IE Y ETE TO apra dl AT Erara ol 13) 
a” A a a 0 E AAA PEL er - va A O SIS nS uy Me AM TEA A RIAL E ALIAS Pres 
A r SN 2 ree oo Vout rt a == ey BY CA A + 4 PTS 4 e! D | aaa fo tida w satiati i AS TER od A AA A ora serra bore, tae 
“aor A nen a no. os r ’ » f r y A n ia whee bt A Py E A CA 13.0% ats a. yamey AS Ae ma & dy E a 30 dm Wh ee te oer ars 
0 me AA dr: > PARA AAA PEA AN RN hha Lots Ar pl Modo pd T a erar pen arty dci 
Ca eer eerie tar Ge ee a a A, Aa YI ade PAN A A NN UA AA ADA it iia le q 
A a Y e Ar Arne eg rate Thad err er oe ee NO EA a 4a ht A er oe ete ae tet a] por 
0 Es ra des va AS E a LA poble ps Egeo 4 y rs] ¿As ph ll > Oren e ii dad tps 
% bode B25 4 rey , 5 y Le * pe Silage 4 4 a 4 A CL TIA f 
E 9 Pieter A Re Aa do? ATT DOE oh RA AER H ped peon y E ae A ebro T loco mad a mo, 
y rs ae RY MN A PE GE po Mag TA ay oer ear! age TÈ PTA et E, o ld iia prod Bry os 
p D E] A i Ma Au Ly as . ESE CITA .s ST de de TT A AAA w IES 
ER RI T pa at DER ATAN TE O ie ad PAE DR A O : hry E alr o 
O ER DOMO CEI del lla Aro epa a a ab GLEDO D AS Fiche le E EE i bra; 
Fie BA IS « IR mags EP EA And LAE m3 EN at AO E A atk hd MTS fet a pra Bh bendy CELTE UE ST nT id ee ri Cad tos 
y OL H K TEO EEEE v "al Ho n ae Pe ort T A ey a) 3% ine eee cen iit RT q anda CITA A re a 
A y CURS TEMETETT E AAA TS ME 0 EA A ISA TA TI ds Er ds 1 M4 Md MX ee = 
one, > 15 e a A E N TEREN rat SER Soe or at ron ie Ty NES o OPC pro Y rt codi CN Ol Eeen p 
; AA A PT AS ARAYA EAS re VIA OOO TRONO Peay me les 
ie ` TELA CEE E P E E AICA Hen ¿ne AS TE ETA at AE AAA a ee He ne Ed arial a bo hacia a a AE aee A da ala ge a 
Sha ed Wee: in See E A E CORI AN pee ue y Ea A tal all ad Pee, E ap isis do ll ¡leal ore 
o Mi ir T AA OR, TAN EA OO ROS pai Bart tp - ve Bae e arar drid be) ar pe 
: OS ES HEN Y EAT] TATSIT » PRA ER ED res Hee A babe yuh AT ret Ml aer ds id a wees mu 
in La We Ma nL ve TT ata ' CASA UA te! IA AAA TAS bat ETA A o dd ey do UIQ teo MAS Aa dr 2 2 00 dl tod ha 
5 E War ae OS a eee te eek Jada OS y dS: bo nd oof LACE bal cde td E 
y/n E qn e aj qe o naa LE Ad: Med tate bes es CELTAE od pimal aj tiat 
P E | CNN ALA SS Best i 7 fa Pt Si Pras H AMES ret. RN ciel E pa meda A 
Cae ite air t-t ao ria war p y wT LA ma da GE A EA ate EOS Edd PTOS » ` 
A OO EE E r p a | IE Ad e pe Sa Ee By eter tri ae corr rere Ry a an a o 
' ue ga a y ee ai 5 A. as bet me a Ire, CAN de op N pak Sia maa rare, Secor E A Pepi heart Leda, 
po, PTA y mg) de IBA yan Ar qe Ar Ora A DE 7 = y 
d ea ES at a RA E $2 A Pro aaa moto E Taai an e ¡A da hd po to 
y pa q SEEE TER S w pat es ar Monja 1 EDO PT de kta ats En me 
P ant te ay* PR ET Aa EIA OS AS ens Parte pany a Tup a Bente the hao 
iad fot a DE Pa, id ace edhe aa 
E rye Mit AE a EN ee ae CO of a Te Pe ei ed ppl O a da Aone ts a: 
a > Pres ret We Waly afar emis tea es eee ee rates | es O Phi de PR pd a 
Fi n TET 70 PTOS EAN LE Chae vs E E Ya SN aed ES AA on ma 
TEA ar Mt EA rar? ESEA a eer SS Ea pep de ri lr RA 
ES PE ya nd E TES DES at aN Wipe Park os xt ig BL, ee ie ete coor nt ae yeh E poppet 
AS span ear e ase $ E E AT, een erent pe AA re 
; MT OS ES E 4 na Di oe i et te ad 9 A hee a a pst 
i A AE AS SSA PERS AE ES aT O iay ai a atea Sead paseri de 
S i ASADOS REA RETA SUSANA ado a eds Erro aro 
a ia 1 Pa hA A A nl 123% E Ey des E 
i y O ¿Y aed Lo dso qe TAE IA cy whe EERS Sd id 
a ees APC ee earth DU o et bee H a ii pe tie 
f NDA E E TOE TS RE E 
T. Aia uiy freg? F aaan ys 1 ATA ts dei =. . 
F . : ; Ve beh tol Hi Pde NA * dnde ari faa res ae d 
ae A ‘ rade yee a eee Ora > ipsa ssa ate oe 
É j A ARA. AO A PTS ETA SES CAES ROOTS rs) APO: Fat x 
= $ No A ae | ra sat ae of fe tree epee ti pik EAT et a ee roy 
ru mi». | eis A Da Af a tenat p 
TET | SEO APR 
A Pr va ti. Y) hi dy CODI 
o mM tq oy se? ‘ CA = 
> Pi ! H y 
15 a | he ae be 
s . > EST Py TIES es A A by | 3 
+ t é ri Cie g Pe E ral e tI a y AR E aE e 
A E ' A AR MP ae. AS 
" P H T >? OO AA AA wf gf & + 
g P y E i y, b. f a 7 AO GN NOA a aie ; > pp 
y o F eee et ns. ~ TO | A a ba an e BS 
A f i i i ; 7 .¿ yt aye E ER hd 
y F P A Le aa "4 r 
r A a y A g . et ery reer | 3 E Eo y s 
i á As A E DIR TE E: y - 
g a ' o ' tat A A a e) , be A rei 4 hA, re 
' rhe 3 .. 5 Y n Mer iat ye 4 3h at a mios 
A a et ree Po Fa e 47 8 ] EI A y "EME 
1 ' ÍA IÓN ¿E OA PR ais 4 ce AY AGO pss 
g CT ps IS PIO Y A A A Pa] ] >: 
2 5 ‘ Fea a: O i o 4 he, ACI AE ME de 
¿ A i s 3 è 15 Cree ae 4 A q. $514 ..0 EST 
n A Pipes MR RADO ao Sah Lin El 
ON 4 E i i ogre ¢ eo ee Q a i IR nb O 
. i . 2 g CEEE | A EL r E x ASE e 
r g Fin 9 id + FIA w? ` oe i rr D j y) 
ees g A e A S SE >? A Pl UA f 
, e s d HR Th = A g Fei f TEUN TED E r 
r ka A A a‘, o DO o ya A a) an ATA Hd Dy ee, 1” d it 
os g O ) à MAI rn a NA y ; AAA Rar Da Ta ES Se 
ae 0 o vs T g ES , at AT AE 4 ME PEDAL 
AN AE a POS yb uel A: IA O oe ar A 
y ] Ü A f E > T Kgs ‘ ALS T O ony EAS 
z j .t T S E ' 7 ; RARA AS Pe A Lhd 2% oF 
i n Es 7 7] 9 PEF E ETEL ..., AREA En ee af» 
y ee A " g CE ei ' i PA Ma £ ae ih ae 
oan G n V ot ig Ts AAA | DR UCA EA 4 
A P in A A A Oe ume de TY a ab pto 
L ' n.. 41 , o . Le < ika atte ee E a | pi Ri y E 
t f A Fun Mi A or pS “hes eng iy oy s 
p j 4 ‘4 y G e. we , WO ti DA A AR - AA E Rts ye 
‘ P f ' A á II R | E AS AO ie SO He Pre rs. 
A A CE 4 s.’ O PO AAA hos AO s! wee gros ah of aA F 
A F p f = TSA E E n e os a od A Fa tJ Py Oe eis 
P IO 7 F Ta . CF Cae ee Y i'e EEN ` CA 
1 y r 4 od a b 
J r Ff 
o 
.. A A 
(d G y 1 
dea ao i f . j P PeT F i ! y 4 ERAS 8 : e 
TL. y MIES à Y A AI F e Y AT dee | cd: 1 A E) 
g de ' E F | E A p nd Cee 4 PX f rs, Bee e 
f E oe - A i - ¿Tr k Fe g 4 p MA: z p f RR 
7 $ H x ih, wl es b 5 j ti Tal ? e y J PO E 
AO , 0 i de ! 7 0 r L , ae : £ ed Rg th a toe ae 
es at , | | Curia | DOCO ARNE E ey 
g J J P A E y i N E ey s : a E A Bes E | 
i i} E a ad a r, E A 5 7 + by ` A > p j 
i ; E i A ARE f A a Fe e ieee A, 
7 a A e SE ls 
' ote @e 
Cl y 
Fs 4 
‘ Fi a 
4 i} ..« 
‘ ES 
‘ G ' 
j re $ 
g ov g ba A 3 r 2 r A a ` E 
1 G t A 4 ae ae eer P: Pee e A ii IR AF Bi 7 A bs í A 
g a ' war a > a fy A y tin h P 5 y A 4 p : H Fo A E iii E 
nt.» ALO d A P O PTO, Es hs af 3 A 7 y ae 4 e 4 ee RS IE DS 
o AL ae PR me rides y OS g $ d k g a 2 z e Ri (A Sl pes ce et ate 
7 g ‘ i = y Pi A H | K H erates 
i to» ‘ g 1, ? 4 H ta Y = a) z F fr A PRA Hire o ae PE ce 
r » (Pet be pe SI ' s a 1 A Ha f are : x ake A A y 
e A x A e ’ E E à E P ELO # as na 4 e EE 
h A Gora E N AR A a E D f T a EA 
f A A ES oe oth O aie ed oA Py a Perera pe fie ees 
ee TE He ies e dy A E ASER earth 
. g A A i) y = one b e y A ES 
a rs A a) AL 0 as REN b ae AS AR EPR AA RA Sr AS 
9 © ed ha k A P P g F) sp Ego EA OS F ni’ eg CELF EPT OE A RA A A r aT 
> 1) s F l EU A E g o s or y 
NS i í ore . $ i í Y f fst Ed ory a Pa a hm E dE ea P A e BE ee -$ E oa 
A fi ey et OP dr gl A Oe pL were ety se ape y i Pak ih Lee don A II E 
i A) A Fae EY «Mp Beye ee L A CA y ¿ye ERAS PAY A E A 
s T F MAR cee A A RA A hn Pa Me aig = 
Oe 4 g E EE A O AA rt eta as KE ne di i E A pe q dd a y A egg A Apa 
Tagi Na A ie Pa on he T 4 G ae TR sd E DN ee A O Sa y AR ve yd pon REAR ers 
, ae Aa f T a U R gs Lt a FSI aR pS Oy A baa yer PA E ae Gp me 
CY thet Pa E fi A An l ra G 3 CO oA LR hl ead ACNE ind td A PTE PAT SS oars 5 
A P R d A 1 K ae ay De gee gtahd A EEE TERE AR A AA] ] a Ue fad Pad paved Ae) F RE PP ie 4 
; U f A Ae T a AA SA. A A EDO ve “AY i TRA PA TTE AAA AE II igh a sh Pate Re 
i ta f Bde an Bre oh 1 i Pr rem ek! RCC IS OA tal eC H ry A OA ete Sy As eee o ° AA aaa pisan 
5 nee PARO O EA 14 fi i Py elt ALi AA qt Y ,1 APRA MAS A i AAA O.” Di qa gu ees tee fea A A T 
= y ds A A Piet A w i, Fy n » $ 414), mets i TA ERES TUS A sires F 5 AO] Pan TE es PAI FIRES 
ti 0 | 4 A O riety A CN UP AU E r pe ee E ae Hel i ey a art l- Es PAP AREA 5 Ego ale ales Er] ER A E T E ll celina 
x P A A oats oo UA MNF OD as r re 307 E e zA DC TA A MAA ds y RAI A yee: Pere ere er | ADA E 
o > o as foe O A OA o LA A AN Ae 3 RR ia Ae > $ E deen ‘aara? AO PA eat o 
0 7 A 0 i N E E A CR I Er E e A d A M } pe $ pe E ted dtl hie ad POP Pee Pen eee 
i š A ‘arin oo ‘ H CEFET. ie? 0 ERINE E E Mia BVA Ay a Sale y H my y y q EN yaa AA A AAN 
F A o ls Pi A ’ Aisi CEAP T] «$ 7 «>. 2 yr 7 qe. E 
x ES ak Ae F e Ì : ye RS EE DN E et?’ PA i G TEE hs Re 3 Pig COLA Kat KLAS aioi C EE ee Y id Perce p ARA 
á 2 : i I a y A A A Lee i oO OO cres PE Aa aed IA E OS T vay? er? ME 
a e E y r a as E] hna Ese ee A pet ODO «Oe gee PRR haat) FP in ak E do PA he: Pee 
as 5 the A tre Fees Sai Bad LA A, he LTE AP i 0 LN GAA 5 AL od ha AS i Per : es Pol ia 0 
a > n H A a O Ver fe A lt Me TL Ñ HOR A E TR EA ate a ES H aa be a LOA E Eirian eris 
ba) , i * g A < i siaa > A en a 2 TRA fs F My a H + E Y dde an de pe afr O è ond vate oria E eo! APARENTAR 
3 i 7 y PC A a A | ER E Ae ol AA E “ g 4 ry E g rE AT] rejeta 
i x j n i i para A g A H ff er: em ek ee 0 MALE IA E e E ani A ARLE a ii ky eats 
i E A e J OA jè a rwt 1 PO AAC CI ee a A A) O NOR AE IS TEIE PREN hrk ASAD 
a y A : oats j> Te TEE a i. a d ql E ES NE ES y E Af raja 2 
= A swa rier 0 A E PORO 1 ¿e ARA CI A See ey Td pike A sl 
nose = Tee r z i P i ‘ TERRE a ž E è En Ao nn y th Be ee Hiari i O SM ph st 
A 5 1o go? ieia? 5 mm EA al yá pros” aid y : : AAA e e L 
pad ANO g oE d a y A ” E Sy E A de 1.0 of i ki A A, A E Hite y A Er o PEE AA 
AT a 0 i i A TE IC A O < LAO PO TA A m Rea yo ar ged pe ea dr E ai pe 
ig sia A p ‘ ee ar a ae A O A id IS oa OA et atl aes 
A $ A n © 0 Tet P i A A E OMS PUDE AE ei e 
FS g , d = d w 
44 3 E t1 g ‘ , ate pa ty 4 E re) a pe P é ay Pras . rare DR 
i A y į ae | ew Al Ti ; At E fle ‘ d i ry CE Y Er Poort a e 
i 9 Fi g ei j ap: y PAL A A Ag gL bee y s Hi eth see Pars e > EAS 
' P pa F F A ‘ t P A ee ae) 1; l E E EA Ai ae yy sig y, A SA 
0 EN a fet Pre nen eas vow A TEL ad A ORD rth ar i Say la Pri Ii Aa IA ad sd 
E A A a 0 ; i A Un pp A OR fi ats gee O E eres FF q Y $ si Se h Vr CARS TV A ds e 
Ae A E 5 año SS E CA CA O O A AA A I ke AAA we eee AER POLACA DOS le DIA A 
7 ELIO G E) LEAN AAA A ae e A oe e SS AAA A ere Orr Le olde bate el Me yt Te a TADA AUS AID 
g A A 3, , ' f à A tor ña A AOS UA a A A k Piru ey ER AS A di De ae il rs 
$ A E. PO Flia cos P ur) po pei sh ya" OA A A | He Adel 2 ere fobs Tie + Je o e AD PEP a ES Eo plaka ph Ep old pte Le rections: Pao 
og ie OP P Fy A A ree r a G FAO e id A A da EE ae ce de J cay aid A nr Math, PETC rv it at ¢ Mite peter aera 
fs 0 2 a . 4 F E O IC Je T) JAN ST st er? AAA PAI AS GE E Er sae PRA spay e AN Pe pul 
a g , rs 3 E g 0 1¥ ñ Y O E AS o. >p pt A TS pl AE JRA kei erre JA EA A A de sD | opel 
ro Ae 1 mE ts Ot ee a) ? E CS E E E E E pip TE th IA | Mefr ni VW ens E enh P rere Ts y Puma TE E TON PRA ip pr 
3 ae te) o g AN y G ne Ck aed g TL MARA E EY DOY ACACIA DEPARA h ad ae tts oat res 
3 Por) E ra A ha pb ety i a Jabs r IT a ae aa na Rau tara PATALI BEE E E ETA T LARA AIR a eee aT ee oa 
0 E IAN te Sep. £0 = a 5 e bP Aes Sy Pree ft a E ri AAA oot a ATA prada cia al. 
E P S - eG OMe ett Ls a k A > gt, yez J vs aes? ay] AAA St a ee at Ea) yt Pete ot or oe IA o peeve any ren a. 
5 AET . rae cc í en A a Ai 18 AA A) A Rae cee ae ARONA OA 
a ‘ . 1 f IRTE H y ] qa 4 2 : Hi : ret r P = 
r NE ; i on apie 4 ; : mag ae A SLi ADA pa aie de SH UAU EEEE pre Fes pra ether is 
y ls 7 artes A T 8 f í h de pd dd AO rad 
1 m i E g > t 2] Pra 
ae r A m l ER fret AOL A Bier PE ey SOA la: Ut As A e pr ppp 
RO , E. N A r L O MIA AA da Y Pe rit Fi H are AA ost Mat or A A Fd ke pb prc a hice 
oe? A ar ta) A si I A i ] f T pu TA AT SAT AS SAI] yo Y id ce ma ere ta A 
f 2 Real bi R i A o ¢ >. d ‘ wa te PP ee MT LS oa US AA a E ee Apo api RET Pu 
x P P t3 Y A Peah Aa E DAA, € bias ad 5; ASUS sacr TA A E el on gt Cad EPI EE pest Pair ARA 
a S y 2 P ma: A A SIA H a PH: TAN h pi A NA ar ESO dara nie ds a O 
a .. A t af LA A AA KA AS PU A A Bn AJA AS Pry) ay SP areata eater OA OS 
F A ro» r y ) wets a hed p03 Hi Akh a a ah A de ICRA a H EN E q pi 
2 Mat 13 14 LA pe sy.) ott 2 
F ) > Jt ie R n EAS 4 pis os i i ee Aia E aa ¡a Rath aye Rae CAVAS a 
t $ i - y + e BANA ase $ o idas iros A Y ad reat A te 
r v4 T r A 0 s i g e K T AA Aa , + AA E a ES OIDO A anton 
i s f ¢ í A ‘ 5 : mm. 4 E a AA i 
: o t TE Ud x see TIO EN LY ei: A 
= 3 i 1 1 - a > J m IET apar ie e 
a s x T ; a a - ee sy: EN? Å ie has phe boda 4d Lo e A ee a 
ae 2 4 y 1 y ; å > E EAIA EN He 
ae H A CO S $ a 4 rae è y p Ag Á ete y Reith ‘Hoare, 1 DO A abst ass a q aha Eo 
y ¥ a SA y £ Es : A A A LE ena a 
: y ' A i Ce 0 EAS y A as 
a A R A] POLA NO: APS pe Lap iR te 
> m7 A J 7 yw tied 
; + IOMA: ANA dl a ens 
os 7 N I n G A 
P D ' ` PEE He 
, ; : ot 4 a A : y S ‘ he 
4 A i : ron > 454 €] A 3 al E> $ 
P rn A : tt è At vy" id e Ki Ba ee 
À f T 3 : a odd tad pat ck oe Seo bike ana oh at Keni ae 
3 i sp 
A aor y 
0 eo 


BIC GRADY Eri CHOOL 
Dorado CALIFORNIA 95943-5002 

















NAVAL POSTGRADUATE SCHOOL 


Monterey, California 





THESIS 


THE IMPACT OF LOCAL LABOR MARKET 
FACTORS ON ARMY RESERVE ACCESSIONS 


by 


Bradley G. Holzberger 


June 1986 


Co-Advisor: G. W. Thomas 
Co-Advisor: > Mena y 





POt@eeeCmEGrnpuolic releases distribution is unlimited. 


1230682 








SECURITY CLASSIFICATION OF THIS PAGE : 
REPORT DOCUMENTATION PAGE 


ta REPORT SECURITY CLASSIFICATION i 1b. RESTRICTIVE MARKINGS 
UNCLASSIFIED | 


2a SECURITY CLASSIFICATION AUTHORITY 3 DISTRIBUTION / AVAILABILITY OF REPORT 
O aae Orn public release; distri- 
almcioón is unlimited. 





| 
| 
| 
(2b DECLASSIFICATION / DOWNGRADING SCHEDULE 






4 PERFORMING ORGANIZATION REPORT NUMBER(S) S MONITORING ORGANIZATION REPORT NUMBER(S) 


6b OFFICE SYMBOL 
(If applicable) 
Code 54 


6c. ADDRESS (City, State, and ZIP Code) 7b. ADDRESS (City, State, and ZIP Code) 
Monterey, California 93943-5000 Momverey ee California 93943-5000 


6a. NAME OF PERFORMING ORGANIZATION 7a. NAME OF MONITORING ORGANIZATION 






Naval Postgraduate School 


Naval Postgraduate School 








8b. OFFICE SYMBOL | 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER 


(if applicable) 


8a NAME OF FUNDING/ SPONSORING 
ORGANIZATION 










8c. ADDRESS (City, State, and ZIP Code) 10 SOURCE OF FUNDING NUMBERS 


PROGRAM PROJECT TASK 
ELEMENT NO NO NO 


THE IMPACT OF LOCAL LABOR MARKET FACTORS ON ARMY 





WORK UNIT 
ACCESSION NO 





11 TITLE (include Security Classification) 


RESERVE ACCESSIONS 


12 PERSONAL AUTHOR(S) 
mOolzoerger, Bradley G. 


3a TYPE OF REPORT 13b TIME COVERED 14 Dage OF REPORT (Year, Month, Day) |1S PAGE COUNT 
Ecer sS Thesis FROM TO meso June 65 


116 SUPPLEMENTARY NOTATION 
| 


17 COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number) 


FIELD SUB-GROUP ALVMYMReselye, Manpower, supply models 


"9 ABSTRACT (Continue on reverse if necessary and identify by block number) 





This thesis analyses the impact of local labor market forces on Army 
Selected Reserve accessions in the period FY 83-85. Accession data from 
the Defense Manapower Data Center was broken down to zip code level and 
then aggregated upwards to local market counts. These counts wre then 
merged with similarly aggregated economic data from the Defense Manpower 
Data Center DORIS database. The resulting file was analysed using OLS 
Mess lion techniques to identify characteristics of potentially high 
yield Reserve recruiting markets. 


20 D'ISTRISUTION/ AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION 

E) UNCLASSIFIED/IUNLIMITEO C] SAME AS RPT OD OTIC USERS UNCLASSIFIED 
lla NAME OF RESPONSIBLE INOIVIODUAL 225 T HO cl ea Code) ¡ 22c. CE SYMBOL 

pe aE CET SETA 
)D FORM 1473,84 MAR 83 APR edition may be used until exhausted SECURITY CLASSIFICATION OF THIS PAGE 


All other editions are obsolete 


1 












Approved for public release; distribution is unlimited. 


The Impact of Local Labor Market Factors 
on Army Reserve Accessions 


by 


Bradley G. Holzberger 
Captain, Royal Australian Corps of Transport 
B.A. (Hon), Royal .Military College Duntroon, 1979. 


Submitted in partial fulfillment of the 
requirements for the degree of 


MASTER OF SCIENCE IN MANAGEMENT 


ABSTRACT 
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I. ANTRODUCTTO 


The inception of the AVE in 1972 was a watershed in US 
Defense policy. Since then the cost of meeting manpower and 
strength requirements has remained at the forefront of the 
Defense debate. To maintain readiness in the face of budget 
restrictions the Administration has been pursuing a policy 
of increasing Reserve manning whilst maintaining a cap on 
Active force end strengths. This is based on the assumption 
that Reserve forces are less expensive than Active forces to 
maintain because reservists are paid only for the time they 
actually spend at drills. The contribution that Reserve 
forces make to overall readiness has been increasing 
steadily since the inception of the AVF for two major 
reasons. First, escalating personnel costs have forced 
planners to limit the size of Active forces. Second, the 
removal of the draft has diminished the capability of the 
Active force to quickly expand and mobilize. Currently, any 
Significant mobilization would require Reserve augmentation 
of Active forces almost immediately. [Brinkerhoff and 
Grissmer,1984: p.8]. 

To meet this expanding role Reserve forces are organized 
into three categories; the Ready Reserve, the Standby 


Reserve and the Retired Reserve. The Ready Reserve is the 


primary contributor to readiness and it is composed of the 
Selected Reserve and the Individual Ready Reserve (IRR). The 
IRR consists of individuals who train irregularly and whose 
role is augmentation of existing units during mobilization. 
The Selected Reserve is the most significant component of 
the Reserve force and it consists of units which are 
organized and equipped to perform specific missions; trained 
personnel who een ne Active units; and individuals in 
training pipelines. Members of the Selected Reserve are 
required to attend weekend drills regularly throughout the 
year and at least one period of active duty training 
annually. This thesis focuses on the Selected Reserve. 

| The impact of recent Defense manpower policy has been 
that while Active force levels have remained constant over 
the last decade, Selected Reserve end strengths have risen 
from 788,000 in 1978 to 1,100,652 in September 1985. 
[ Defense Manpower Data Center,1985: p.l]. A breakdown of 
current Selected Reserve strength by components is shown in 
Table 1. All components are projecting future increases in 
end strengths for Selected Reserve forces. For example, the 
Army manpower plan submitted in the February 1985 budget 
projected an increase of 116,000 members of the Army 
selected Reserve (United States Army Reserve and Army 
Reserve National Guard) by 1990. This represents an increase 
of 16 percent of current end strength over five years. 


{Congressional Budget Office,1985: p.1]. 


TABLE 1 


SELECTED RESERVE MANPOWER 
SEPTEMBER 1985 


Army Reserve National Guard ......... 439,952 
United States Army Reserve .......... 292,080 
United States Navy Reserve .......... 129,8232 
United States Marine Corps Reserve .. 41,586 
Air National Guardi a... meee 109,398 
United States Air Force Reserve ..... 75,214 
DoD To Gad ss secsesueene eae ee 17008,0962 
United States Coast Guard Reserve ... MS DO 
Total ....... e ee ee ee 1, 1007652 


Source: Defense Manpower Data Center, Official Guard and 
Reserve Manpower Strengths and Statistics, September 1985. 


Meeting these expansion requirements efficiently will 
depend upon a sound understanding of the impact of factors 
which affect Reserve force supply levels. At present that 
type of information is not available. A recent Rand 
Corporation review of the Reserve concluded: 

Forecasting Reserve accession levels is beset with a 
great deal of uncertainty until ongoing research is able 
to sort out the various factors affecting enlistments 
and make some determination regarding their possible 
magnitude and direction of effect. [Brinkerhoff and 
Grissmer,1984: p.29}. 

A further indicator of the paucity of projection 
information available was the reliance by a recent 
Congressional Budget Office study of Army Reserve manpower 


on a supply model estimated in 1981 by William McNaught of 


the Rand Corporation. [Congressional Budget Office,1985: 
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p.59]. As well as being dated , the policy parameters 
estimated by that model are of questionable validity, as is 


shown later in this thesis. 


A. PURPOSE AND SCOPE OF THIS THESIS 
The purpose of this thesis is to develop an econometric 
supply model for the Reserve forces. Because the Reserves 
recruit and operate in local labor markets, the primary 
focus will be an attempt to identify and quantify those 
local labor market factors which are most important for 
Reserve supply. This emphasis on geographic disaggregation 
is necessary because while Active force recruits leave the 
local market, reservists generally maintain their primary 
employment in the local labor market. The disparity in 
local labor market conditions across the country must then 
be taken into account if the Reserve forces are to 
efficiently meet their manpower goals. 
An econometric model of this type can assist policy 
formulation in the following areas: 
e allocation of new authorizations, 
e location of new units, 


e assessment of the long term viability of existing 
units, 


e allocation of recruiting resources. 
The thesis will distinguish between non prior service 


(NPS) and prior service (PS) accessions to the Reserve when 
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estimating the models developed for two reasons. Stagnant 
Active force end strengths and increasing retention implies 
that the pool of potential PS reservists will be shrinking. 
[Brinkerhoff and Grissmer,1984: p.29]. Also NPS and PS 
recruits are probably influenced differently by local 
economic conditions and incentives. The distinction between 
the two categories is important. In FY 85, 63 percent of DoD 
reserve accessions were PS personnel. [Defense Manpower Data 
Center,1985: p.178]. However the shrinking PS pool implies 
that the projected Reserve manpower expansion will have to 
be fuelled primarily by NPS accessions. 

Models developed in this thesis will only be estimated 
for Army Selected Reserve data. This is because Army 
components represent 67 percent of current Selected Reserve 
manpower (see Table 1) and Army units are the best examples 
of units which are forced to survive within the confines of 
their local labor market. Air Force and Navy Reserve units 
have more flexibility in recruiting for and manning units 


from outside their local areas. 


B. A PROFILE OF TODAY'S RESERVE 

When considering the impact of economic policy tools it 
is important to have an appreciation for the underlying 
population that is being targeted. Table 2 provides a force 
profile for the DoD Selected Reserve in 1985 to assist in 


this assessment. 
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TABLE 2 


SELECTED RESERVE PROFILE -— SEPTEMBER 1985 


ENLISTED H Z AVG AVG Z 
STR MINORITY FEM AGE YOS HS 
ARNG 397612 23 5 30 8 57 
USAR 238,420 36 17 29 7 S50 
USNR OSA ali Jal Sal 9 64 
USMCR 38,204 2 4 24 4 Ue 
ANG 267391 I T2 34 IA 79 
USAFR SS Zoe 13 33 10 76 
DoD 2967525 25 10 - - - 


Source: Defense Manpower Data Center, Official Guard and 
Reserve Manpower Strengths and Statistics, September 1985. 


Table 3 displays a profile of Reserve recruits in FY 85 


by components. 


TABLE 3 


SELECTED RESERVE RECRUITS - FY 85 


RECRUITS AO AMINORITY  ZEEMALE A4»HSG 


ARNG 247932 593 23 6 61 
USAR 74,894 61 38 17 43 
USNR 33,130 90 2i 14 75 
USMCR ee] 45 30 6 T7 
ANG 14,863 64 12 17 J0 
USAFR 13,194 ay 22 23 as 
DoD 228, 770 63 Ag 12 62 


Note: Defense Manpower Data Center defines prior service as 
any amount of previous service in a uniformed federal 
service, including previous service in any reserve 
component. 


Source: Defense Manpower Data Center, Official Guard_and 


Reserve Manpower Strengths and Statistics, September 1985. 
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C. OUTLINE OF THETTHESIS 

In Chapter II the economic theory which describes the 
motivation of participation in the Reserve is discussed and 
previous studies of both Active and Reserve manpower supply 
are reviewed. A theoretical Reserve supply model is 
developed. 

Chapter III describes the ASES base and methodology used 
to estimate the Tonne CEIC supply model. Chapter IV reports 
the parameter estimates and elasticities obtained from the 
model. The policy implications of the estimates are 
discussed. In Chapter V the results of the study are 
reviewed and suggestions are made regarding potentially 


fruitful areas for further research. 
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II. ECONOMIC THEORY AND LITERATURE REVIEW 


A. THE DECISION TO MOONLIGHT 
1. The Economic Model 

"Moonlighting" is a term used to describe 
undertaking a second job in addition to holding a primary 
full or part time PE Shishko and Rostker have attempted to 
model moonlighting behavior using an extension of the 
standard work/leisure choice model of labor force 
participation. [Shishko and Rostker: 1976]. The model is 
depicted in Figure 2.1. 

The model characterizes the choice to work as a 
tradeoff between the individual's desire for income (from 
work) and leisure time. In Figure 2.1 hours of work or 
leisure are on the horizontal axis and the vertical axis 
measures income. The indifference curves U’, U' and U" each 
depict a locus of leisure/income combinations between which 
the individual is indifferent. Overall utility increases as 
the indifference curve shifts away from the origin. The 
slope of W? measures the wage rate in the individual's 
primary job. To maximize his utility the individual will 
seek the point where his primary wage rate exactly equals 
the slope of the highest attainable indifference curve. This 


is point A which indicates a desire to work for 52 hours per 
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Leisure Ers —— 





Labor Market Participation Model 


Figure 2.1 
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week. In the primary labor market however, most individuals 
are limited by employers to 40 work hours, depicted in the 
model by point B. Thus point A is unattainable. This 
individual will then be motivated to seek a second job to 
increase his utility. If he can secure a job that pays wage 
W' for example he will wish to move to point C. By working 
an additional 10 hours on the second job he improves his 
tility to U'. This model suggests a number of factors that 
affect the decision to moonlight. 

second job wage. If the individual is at point B 
the minimum wage which will induce him to take a second job 
is equal to the slope of U® at point B. This is the 
moonlighting reservation wage. As the secondary wage 
increases above this the moonlight hours desired will 
increase. If the wage continues to rise however an income 
effect may start to restrict the number of hours desired on 
the second job. Coupled with this is a consideration of 
costs associated with the second job, for example transport 
costs. These costs increase the moonlighting reservation 
wage and decrease the probability that the individual will 
choose to moonlight. [Borack et al,1985: p. 16]. Conversely 
non-wage benefits accruing on the moonlighting- job will have 
the opposite effect. | 

Primary wage. The effect of a change in the primary 


wage rate on the moonlighting decision is ambiguous. An 
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increase in the wage can increase or decrease the moonlight 
reservation wage and the number of moonlight hours desired. 
[ Shishko and Rostker,1976: p.299]. 

Primary job hours. A change in primary job hours 
can have differing effects on moonlighting decisions 
depending on the relationship between the primary and 
secondary wage rates. Generally an increase in primary job 
hours worked will decrease the probability that an 
individual will moonlight, or the number of moonlighting 
hours desired. 

secondary job hours. Restrictions on the number of 
hours available on the second job are just as likely to 
occur as primary job hour restrictions. The Reserves are a 
good case in point because members are contractually obliged 
to work fixed hours monthly and attend a period of full time 
training once a year. The impact of these restrictions may 
vary but it can be characterised by the model. Consider an 
individual at point B faced with a moonlight job alternative 
which pays W' but requires that he work a fixed 15 hours. 
This combination (point D) will not improve his utility (he 
remains on U’) and so he is unlikely to accept the second 
job offer. 

Non_labor income. The effect of non labor income in 
the model is to raise W” vertically by the amount of income. 


Again the effect on the moonlighting decision is ambiguous 
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because it depends on the slope of the individual's 
indifference curves and the primary and secondary wage 
rates. Under most circumstances, increases in non labor 
income will decrease the probability of an individual 
monnlighting or the number of moonlighting hours desired. 
Spouse's income could be considered under this factor but 
its effect is more complex. As well as raising the wage 
rate curve, a change du spouse's income also alters the 
shape of the indifference curves. As his spouse's work hours 
and income vary, an individual's valuation of his own 
leisure time will change because of the fluctuation in total 
household income and the tradeoffs made between spouses 
concerning household responsibilities. 

These implications of the model have been borne out 
by research. Citing a number of other studies of 
moonlighting behavior William McNaught [1981] identified the 
following characteristics of moonlighters relative to single 
job holders: 

e they earn smaller primary incomes, 

e they work fewer hours on their primary job, 
e they receive little non labor income, 

e they incur greater household expenditures, 
e they have larger families, 

e they have more education, 

e they are younger. 


[McNaught, July 1981: p.10]. 
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2. he Special Casetel kesey/ em Par Le ae 

The model above is general and considers primarily 
economic motivations. There are a number of aspects of 
Reserve participation which distinguishes it from the 
civilian moonlighting decision: 

First, the work schedule in the Reserve is 
inflexible. Reservists are committed to attend two days of 
drills per month and a two week active duty training period 
each summer. At any given Reserve wage this acts as a 
constraint on utility as shown in the model. Consequently, 
it restricts the potential supply of reservists. 

Second, upon enlistment reservists are required to 
attend a period of full time initial training. Currently 
this is either twelve weeks or two periods of eight weeks. 
[Army Regulation 140-1,1983: p.22]. This may clash with the 
individual's primary job committments and preclude some 
potential reservists from enlisting. This full time training 
committment also may impact in other ways. It may be used by 
some to sample active duty military life before they commit 
themselves to an active duty enlistment. Also it may be 
attractive to unemployed people who may consider it as a 
legitimate job opportunity. Individuals in these categories 
serve to increase Reserve supply levels. 

Third, an individual joining the Reserve enters an 


employment contract. This normally commits him to six years 
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of Reserve service and the possibility of being called to 
active duty in time of mobilization or civil emergency. It 
also legally subjects him to military discipline. This 
obligation probably dissuades some potential moonlighters 
from joining the Reserve and increases the relative 
attractiveness of civilian secondary job alternatives. 

Fourth, there are a number of pecuniary benefits 
which accrue to reservists, which are not usually available 
in civilian moonlighting jobs. These include PX/commissary 
privileges, medical care and some retirement benefits at age 
60. These all have some positive effect on Reserve supply. 

There are also some non economic characteristics of 
Reserve participation which may prove attractive to 
individuals. The Reserve offers membership of a highly 
identifiable group. It offers esprit de corps, social 
contact and possible access to unique and potentially 
rewarding skills training. In this sense the Reserve could 
be likened to organizations such as volunteer fire 
departments and adventure clubs. The studies discussed 
below have borne out the importance of these types of 
benefits to reservists. 

One Rand study on Reserve reenlistment found that 
reservists value these non pecuniary aspects of their jobs 
more highly than do apes Civilian moonlighting counterparts 


[Grissmer and Kirby,1985: p.22).~ In a two year study of the 
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Army National Guard, Lowndes Stephens [1977] found that 
while economic incentives were of prime importance in 
recruiting and retaining reservists, considerations such as 
comradeship, group membership and a liking for the military 
environment also contributed significantly to the decision 


to join and remain in the Reserve. 


B. A REVIEW OF MILITARY SUPPLY MODELS 

Inception of the AVE concept for manning the US military 
in 1972 introduced a need for careful modelling of the 
supply of potential military enlistees. The impact of 
policy measures on supply levels must be understood if 
manning goals in the Active and Reserve forces are to be met 
efficiently. Since the mid-70's there have been numerous 
studies done on Active force supply. A recent review listed 
23 such studies covering enlistments in all the services and 
DoD as a whole. [Borack et al,1985: p.5]. Far less attention 
has been given to Reserve supply. 

There is one problem which continually re-occurs in 
studies of military supply. Almost all studies use 
regression analysis to model supply levels. Because of data 
constraints the dependent variable used is a measure of 
enlistment contracts signed or accessions. The problem is 
that the variable which is being modelled, potential 
military supply, is not always the same as the number of 


recruits enlisted. This is because the services set quotas 
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on enlistment levels. These quotas vary between services. 
Also, within services, different quotas apply for different 
categories of recriuts. This means that the variable 
researchers are measuring, supply, is actually a function of 
both potential supply and the enlistment quota. The 
implication is that results of studies which use demand 
constrained data do not accurately reflect the underlying 
relationships IA E economic environment and potential 
supply. Methods which have been used to overcome this 
problem are SEA in more detail below. 
1. Active Force Supply Studies 

Ticmeasemiunioer sot recenlCeACtive force studies 
precludes a review of all of them. Instead three of the more 
significant efforts are reviewed in detail below. 


Goldberg,_1982. This was a comprehensive study 





which developed an econometric supply model for all services 
using pooled time series, cross section recruiting data from 
1976 to 1980. The model was developed using log linear OLS 
regression. The dependent variable in the model was the 
number of male NPS high school graduates (HSG). The model 
was estimated separately for all HSG and those in mental 
categories I-IIIA. The independent variables in the model’ 
were: 

e relative military / civilian pay, 

e civilian unemployment, 


e military education benefits, 
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e expenditures on Federal youth employment programs, 
e population of 17-21 year old males, 

e race, 

e number of recruiters by service, 


e Navy advertising budget (other services data was 
unavailable). 


Goldberg handled the problem of demand constraints 
by focusing his analysis on the results pertaining to the 
male high quality sample (ie mental category I-IIIA HSG). 
This. is a standard procedure in supply modelling. He 
claimed that this group is rarely demand constrained and 
therefore his model should produce accurate results. 

[ Goldberg, 1982: p.16]. 

For DoD recruits as a whole in the above sample 
Goldberg calculated supply elasticities of 1.31 for relative 
pay and .13 for civilian unemployment. Both of these results 
were statistically significant. [Goldberg,1982: p35]. 
Because of multicollinearity problems the effect of 
recruiters is hard to distinguish in the model. He 
concluded, however, that as well as own-service recruiters 
having a positive effect, the cross effects of other 
services recruiters on enlistment supply are also positive 
and significant. He estimated the average peo 
elasticity for DoD as .52. [ Goldberg, 1982: p.371. 


Daula and Smith,_1984. This study rejects 





Goldberg's contention that using high quality enlistee 
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samples removes the problem of demand constraint 
contamination in study results. They contend that even high 
quality groups may be demand constrained in certain 
geographic areas. To overcome this problem they partition 
their data into two samples. One sample is data from areas 
where recruiting goals are met (i.e. supply constrained). 
The other sample is all the demand constrained data. The 
total sample consists of time series, cross section data 
from 54 Army recruiting districts by month from October 1980 
to June 1983. [Daula and Smith, 1984: p.6). 

Using only supply constrained data they estimate a 
model to predict the number of high quality male Army 
enlistment contracts. They include the following independent 
variables in a log-linear OLS regression: 

e military pay and bonuses, 

e civilian pay, 

e unemployment, 

e qualified military population, 
e percent minority, 

e percent voting Republican, 


e enlistment goals for all services and low quality Army 
enlistments 


e number of Army recruiters and their experience, 
e levels of national and regional advertising. 


[Daula and Smith,1984: p. 8] 


25 


To estimate the demand constrained model they use 


the following specification: 


ln P = Y lIn Q + (1-Y) ln S + e (eqn 2.1) 
e P = number of male high quality contracts 
e Q= high quality goal 


e S = expected value of enlistment supply (based on the 
supply constrained model) 


e Y = weighting factor relating the goal and expected 
supply 


The implication of this specification is that the 
imposition of a goal does not completely restrict supply but 
it does influence it. Observed supply ise tnen medelted 2m 
weighted average of potential supply and the enlistment 
goal. The greater the influence of the goal the closer the 
value of Y is to 1.0. If the goal is absolutely enforced Y 
equals 1.0. [Daula and Smith,1984: p.13]. 

The supply constrained model yielded statistically 
Significant elasticities of 1.89 for relative pay and 1.36 
for unemployment. The recruiter elasticity was 1.11 but the 
authors suspected an upward bias in this figure due to 
serial correlation resulting from the time series data and 
the model's specification. Also they found a high positive 
effect on enlistment due to post service education benefits. 


{Daula and Smith, 1984: pp. 20-23] 
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The demand constrained model produced relatively 
lower elasticities of .824 for relative pay and .995 for 
unemployment. As expected the impact of the goal on 
enlistments was very significant. [Daula and Smith,1984: 

P 25]. 

One important result from this study came from 
estimating the supply function using only supply constrained 
data but including the high quality enlistment goal as an 
independent variable. The resulting coefficient of the goal 
variable was not significantly different from zero 
indicating that recruiter's goals have no effect on 
enlistments in supply constrained districts. [Daula and 
Smith, 1984: p.20]. This result supports the validity of 
Daula and Smith's data partitioning methodology. 

Dertouzos,_1985. This study analyses the effect of 
recruitment quotas on recruiter behavior in detail as well 
as developing an enlistment supply model. The study is based 
on Army cross section recruiting data from 1980 and 1981. 
Army recruiters are usually given two goals; one for high 
quality males and a total goal which is the sum of high and 
low quality recruits. Dertouzos points out that the 
incentives provided on the basis of these goals may not be 
consistent with the overall recruiting objective. 

Historically tete been rewarded for 


meeting their enlistment goals but not for exceeding then. 
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Also goals are set annually on the basis of previous years' 
enlistments. Based on the reward system the most sensible 
behavior for the recruiter is to meet his high quality goal, 
recruit only low quality to meet his total goal and then 
stop recruiting. This implies that after a certain point 
recruiters may begin to trade off potential high quality 
recruits in favor of lower quality-so as not to exceed their 
goals. Dertouzos develops his supply model to test this 
hypothesis. [Dertouzos,1985: pp.1-10]. 

The model is developed using two log linear OLS 
regression equations which are determined simultaneously. 
The dependent variables are the number of high and low 
quality recruits. The independent variables are: 

e high quality quota, 

e low quality quota, 

e unemployment 

e civilian wages, 

e number of recruiters 

e 15-19 year old male poulation, 


e number of low quality recruits (only with the high 
quality dependent variable). 


[Dertouzos,1985: p.14]. 

The inclusion of the number of low quality recruits 
as an explanatory variable in the high quality specification 
allowed calculation of a tradeoff parameter between the two 


categories. This parameter is calculated for both data 
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samples and it reveals a consistent tradeoff figure of about 
four low quality recruits to one high quality recruit. This 
implies that a recruiting area by reallocating effort could 
attract one more high quality enlistment for every low 
quality enlistment it gives up. [Dertouzos,1985: p.19]. 

Other results from the study were estimates of -1.02 
for civilian wage elasticity, .764 for unemployment 
elasticity and 1.19 for recruiter elasticity. 

[ Dertouzos,1985: p. 16]. 

The results of this study support the contention 
that demand considerations, in the form of recruitment 
goals, impact significantly on observed enlistment supply in 
all categories. This strongly suggests that using the 
assumption that male high quality recruits are never demand 
constrained is an inappropriate methodology for modelling 
enlistment supply. 

2. Reserye Force Supply Studies 

The results of active force supply studies are not 
directly applicable to the Reserves for two reasons. First, 
the majority of reservists have a full time civilian job and 
participation in the Reserve is a moonlighting decision. The 
model described earlier revealed a number of distinctions 
between the motivations for seeking primary and secondary 
labor market employment. Second, the Active force recruits 


and operates in a national labor market. The Reserves, 
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particularly the Army components, are forced to operate in 
local labor markets. Across the U.S. the economic and 
demographic factors that affect enlistments vary 
considerably between local areas. 

This restriction to consideration at the local labor 
market level does not negate the importance of demand 
constraint in the Reserve supply modelling process. It is 
still plausible that in local areas potential supply may 
exceed recruiting quotas. A further complication is that the 
impact of quotas will be different across local labor 
markets because of the differences in the magnitudes of 
factors affecting potential supply. 

There have been very few studies on Reserve 
enlistment supply done since the introduction of the AVE. 
The major ones are discussed below. 

Rostker,_1974. This was part of a large study 
undertaken by the Rand corporation to investigate the impact 
of the AVF on the Air Force Reserve. Part of this study was 
the development of the moonlighting model discussed earlier. 
The study develops an econometric model of enlistment supply 
which is estimated using OLS regression. The dependent 
variable is the number of enlistment applications recorded 
(by age group, state and time period), divided by the 
appropriate eligible population. Independent variables in 
the model are: 


e present value of a six year stream of Reserve income, 
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e present value of a six year stream of civilian income, 
e population, 
e age and region dummies. 

This is not a very sophisticated model 
specification. Because of the time period of the study and 
the disaggregation to State level, the results obtained are 
not pertinent to this study. 

Kelly, 1979. Kelly estimated supply models for both 
NPS Ea PS personnel using total DoD accessions as his 
dependent variable and relative pay, unemployment and 
population as independent variables. This analysis is 
disaggregated only to the State level and derived relative 
wage elasticities of .35 for PS supply and .10 for NPS 
supply. [Kelly,1979]. 

Mcnaught, June and July 1981. In these two studies 
McNaught reviews the work of Rostker and Kelly and points 
out a number of limitations and inconsistencies in their 
results. Combining those studies and the moonlighting model 


McNaught develops a theoretical model of Reserve supply. 


Peony Cy, Hh, UO, E, I, T, X) (eqn 2.2) 
e R = measure of Reserve participation 

e W= Reserve wage 

e C = civilian primary wage 

e S = civilian secondary wage 

e H = hours worked on primary job 


on 


e U = unemployment rate 

e P = population of eligible enlistees 

e I = stock of available information about the Reserve 
e T = travel costs 


e X= vector of seasonal, regional and time dummies 
[ McNaught, July 1985: p. 12]. 

Because of data restrictions the model which 
McNaught estimates e EN more restrictive than his 
theoretical model. Specifically , he disaggregates his data 
to the State level and includes no measure of travel cost, 
Reserve opportunity information, or recruiting goals. In his 
estimation McNaught concentrates on NPS enlistments and he 
looks at total DoD acecessions without dissaggregat ing) 
component. He estimates his model using logit analysis with 
the ratio of number of NPS accessions to qualified 
population as the dependent variable. This specification 
attempts to predict the probability of an individual with a 
given set of characteristics enlisting in the Reserves. 

[ McNaught, June 1981: p.36]. 

The studies' results are not very useful because 
State level estimation is a poor measure of local labor 
market effects. He calculates an unemployment elasticity of 
.81 [McNaught, June 1981: p.11], and a pay elasticity of .15 
[ McNaught, July 1981: p.38]. Borack, et. al. [1985] list four 
criticisms of McNaught's study: 


e level of aggregation was too high, 
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e lack of measure of regional military interest, 


e no consideration of the interaction between Reserve and 
Active recruiting systems, 


e no consideration of the effect of local recruiting 
goals (demand) on enlistment supply by geographic area. 


[ Borack et al,1985: p.11]. 

The Reserve supply studies reviewed above are 
inconsistent and of limited use in estimating the effect of 
policy and demographic changes on potential supply. To 
improve the models the following considerations should be 
incorporated: 


e Data should be analysed at the lowest level of 
geographic disaggregation possible. 


e The impact of recruitment goals and quotas should be 
included. 


e Accessions should be modelled by individual Reserve 
component. 


e Cross effects of own and other Service, Active and 
Reserve recruiters should be included. 


C. CONCLUSIONS 

Theoretical analysis of the Reserve participation 
decision and a review of previous military supply studies 
suggest that a useful model of Reserve supply should explain 
the number of Reserve component accessions as a function of 
the following explanatory variables: 

Economic. 


- Reserve compensation = wages, bonuses and retirement 
benefits, 


- other Reserve benefits, 
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- civilian primary job wages, 
- hours worked on the primary job, 
- civilian secondary job wages, 
- local area unemployment rates. 
Demographic. 
- age structure of Reserve eligible population, 
=- race structure, 
- education cia 
- family incomes, 
- family sizes, 
- distances to Reserve centres. 
Recruitment Policies. 
- number of recruiters by component (Active/Reserve), 
= recruitment goals, 
- measure of local military interest, 
- advertising effort. 
Naturally resrictions on available data and model 
specification may prevent some of these variables being 


included in an estimated model. 
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III. DATA AND METHODOLOGY 


A. DATA SOURCES 

Data for this thesis has been drawn from two major 
sources. The Reserve Components Common Personnel Data System 
(RCCPDS) which is maintained by the Defense Manpower Data 
Center was the sence Ce data for Reserve accessions. A 
subset of all Reserve accessions for FY 83-85 inclusive was 
drawn from this file. The file contains personal and 
military employment history information on all Reserve 
accessions. [Department of Defense Instruction 7730. 54, 
1981]. | 

Demographic and socio-economic data was drawn from the 
DORIS database maintained by the Defense Manpower Data 
Center. The data subset which was used contains 
socio-economic and demographic data disaggregated to the zip 


code level. The data used was gathered in the 1980 Census. 


B. METHODOLOGY 
1. Data Aggregation 
The focus of this thesis was an investigation of the 
effect of local labor market conditions on Reserve supply. 
These effects are likely to be most significant on Army 
Reserve supply because these units are the most dependent of 


all components on local recruiting. Therefore this analysis 
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concentrated on a subset of data representing all accessions 
to the Army Selected Reserve only, in FY 83-85. This 
resulted in a pooled time series, cross section sample of 
189,698 accessions in the period. 

This sample was then further disaggregated into NPS 
and PS subsets. This was done because, as was discussed in 
the previous chapter, the factors affecting the Reserve 
participation decision of these two categories are quite 
different. One of the major variables explaining the level 
of PS accessions in a local labor market will of course be 
the pool of eligible PS personnel in that market. Because 
that data was not available for analysis in this thesis no 
models were developed for PS supply. 

Additionally, no data was available on recruiting 
assets, goals or advertising at the local labor market 
level. The absence of this data precluded an analysis 
similar to that done by Daula and Smith [1984] and Dertouzos 
[1985] in which advanced modelling techniques were used to 
include these variables in supply models in an attempt to 
overcome the problem of demand constraint of the dependent 
variable. 

These data restrictions constrained the modelling 
process in two ways. First, models could only be developed 
for NPS accessions. Second, in order to minimize the 


possible bias introduced by a demand constraint on the 
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dependent variable, it was necessary to develop the model 
using high quality accessions only. This group is the least 
likely to be demand constrained. This is consistent with the 
methodology used by Goldberg | 1982]. 

Thus the accessions data was subsetted into high 
quality NPS males and females. These final groups had the 
following characteristics: 


e No prior service in any Active or Reserve military 
component. | 


e High school graduate or above education level. 

e Classified into Mental Group 1-3 on the basis of AFQT 
or Armed Services Vocational Aptitude Battery (ASVAB) 
score. 

e 17-29 years old. 

Once these final NPS samples were identified it was 
necessary to group the accessions into local labor market 
areas. The first step in achieving this was to accumulate 
aggregate counts of accessions by zip code of the home 
address of the recruit. These zip code counts were then 
aggregated upwards into counts by local labor market area 
using a special purpose program based on an algorithm 
supplied by USAREC. A local labor market was defined as an 
area encompassing all zip codes whose geographic center fell 
within a fifty mile radius of the geographic center of the 
Zip code of an Army Reserve center. There were 994 such 


local labor markets defined across the U.S. 
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These local labor market accession counts were then 
merged with similarly aggregated demographic and 
socio-economic data from the DORIS database. This gave a 
final file which contained 994 records, each representing 
the local labor market of an Army Reserve center and each 
containing counts of all NPS male and female high quality 
accessions for EY 83-85 and the corresponding 1980 economic 
data. Data summaries of that file are shown in Table 4 and 
the variables are defined in more detail in Appendix A. 

The wide disparity in demographic and economic 
characteristics across markets is explained by the fact that 
the markets are defined geographically by distance. A fifty 
mile radius around a Reserve center in Chicago is obviously 
significantly different from one around a center in the 
rural mid-west. 

2. Model Specificatio 

To investigate differences in Reserve supply 
behavior across local labor markets four different model 
specifications were estimated. These were: 


e Standard linear models with male and female accession 
counts as the dependent variables. 


e Multiplicative models (estimated using a log linear 
transformation) with male and female accession counts 
as the dependent variables. 


e Standard linear models with male and female accession 
rates as the dependent variables. 


e Multiplicative models (estimated using a log linear 


transformation) with male and female accession rates as 
the dependent variables. 
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TABLE 4 


LABOR MARKET SUMMARY DATA 


Variable Mean St Dev Minimum Maximum 
NPS Male? ...... 284 353 O 1897 
NPS Female! E 123 163 O 806 
OMA Maleê ...... 200470 288835 1026 1588767 
OMA Female? .... 208269 303930 801 1703465 
% of Population 
BACK .........»o. 8.4 11.1 O 58.0 
% of White Males i 
Unemployed ...... 6.4 De > OE, 19.8 
% of Black Males 
Unemployed ...... 4.6 S26 O LS 
% of White Females 
Unemployed ...... 6.9 Zo 172 VA 
% of Black Females 
Unemployed ...... 4.6 337 O 18.5 
Av Family Income. 18431 3589 10202 29685 
Av Family Size .. 3.4 0. 2 2x9 4.6 
Median Home 
MEMO ...<.<....... 46345 18237 20241 138460 
Median Home Rent. 215 49 91 362 
% of Families with 
Dual Workers .... 5370 5.8 29.0 64.0 
% Population Change 
Mme7O=1980 ....... TS. 2 1373 -7.0 96.0 
% of Workers by Industry 
Manufacturing ... 30.3 8:2 9.0 51.0 
EEVI Ce .......o.. 47.3 6.0 34.0 68.0 
Government ...... 4.8 Zio 2.0 19.0 
Seasonal .... ww... 17. 4 8.4 5.0 52.0 
Note: 1. These are cumulative counts of all accessions 


in the category during FY 83-85. 


2. Qualified Military Available, ie population 
aged 17-29 years. 


These functional forms are discussed in more detail 
below. 
Standard ordinary least squares (OLS) multiple 


regression models of the form in equation 3.1 were estimated 
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using NPS male and female counts as the dependent variables 
and the economic variables in Table 4 as the independent 
variables. This functional form was chosen because it is 
the simplest specification which could be used to estimate 
the market potential for any specific local market area. 
Relevant male or female QMA and unemployment variables only 
were included. The variable '% Change in Population' was 
specified as a dummy wardens with a value of 1 being 
assigned if the change was positive and O otherwise. 
Because the variables representing industrial sectors are 
percentages, their values will sum to 1.0 in every market 
area. This leads to problems of multicollinearity which 
would bias the regression coefficients obtained. [Pindyck 
and Rubinfeld,1981: p.88]. To overcome this the variable 


‘service’ is omitted when all the models are estimated. 
n 
Y =a + > bi Xi + è, (eqn 3.1) 
Lal 


The multiplicative functional form assumes a 


relationship of the type in equation 3.2. 
n b: 
Y = Aa [x "e (eqn 3.2) 


This form was chosen because it has been the most 
commonly used in military supply modelling. For example it 
was used by Goldberg [1982] and Daula and Smith [1984]. This 


functional form assumes constant elasticities throughout the 


40 


model. The model is actually estimated using a log linear 
transformation of the form of equation.3.3 and the 
regression parameters obtained are in fact estimates of the 
supply elasticities of the variables. [Pindyck and 
Rubinfeld, 1981: p.109]. Because the logarithm of O is 
undefined the dummy variable for population change and any 
observation in which a variable had a value of O were 
omitted in this specification. 

ln Y = ln a + bi(1n oe Co Geqn > 3. 3) 

UI 

In these two specifications it was anticipated that 
the QMA variable would significantly drive the explanatory 
power of the model. This was confirmed using stepwise 
regression techniques which showed that of the total 
Variation in the dependent variable explained by the whole 
model approximately 95% was explained by the QMA variable 
alone. 

To observe the effect of removing this influence 
from the model the third OLS specification was estimated in 
which the dependent variable was the ratio of the NPS 
accession count to the QMA base in the market (i.e. the 
accession rate). This model was estimated for both males 
and females. To overcome the estimation difficulties of 
having a dependent variable clustered close to zero the 


ratio was multiplied by 10,000. QMA was not included as an 
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independent variable. Thus the parameter estimates in this 
model measure the impact of the explanatory variables on the 
proportion of the eligible population who decided to join 
the Army Reserve. 

The final model specification estimated was the 
multiplicative form of the previous model. Again this was 
estimated using a log linear transformation. Thus the 
dependent variable NS ¡(NPSM x 10,000) / QMAMj. This 
model was also estimated for female accessions. In both 
cases the independent variables were the logarithms of the 
appropriate economic variables in Table 4. OMA and 
population change were not included as independent variables 
in this model. 

The empirical results obtained from estimating these 


models are discussed in the next chapter. 
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IV. EMPIRICAL ANALYSIS AND RESULTS 


As described in the previous chapter, four model 
specifications were estimated in this analysis. Because 
their results are direct estimates of elasticities, only the 
estimates from the two logarithmic transformation 
specifications will Be discussed in detail. The results of 
those models are contained in tables in this chapter. 
Results of the other specifications are listed in the 


appendices of this thesis. 


A. DIRECT ACCESSION COUNT MODEL 

Results obtained from estimating the log linear 
transformed model of the NPS male accession count are 
‘obtained in Table 5. Because this is a log linear model the 
coefficients obtained are estimates of the partial supply 
elasticities of the variables. 

The most striking thing about this model is the very 
large Rê value of .88. This is mainly due to the inclusion 
of the QMA variable. Its contribution alone, estimated using 
stepwise regression techniques, is .81l. Although the 
relative explanatory power of the remaining variables is 
low, the coefficients for most of them are significantly 
different from zero, thus their impact on accessions cannot 
be discounted. The implications of the model's results are 
discussed in detail below. 
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TABLE 5 


NPS MALE ACCESSION MODEL 


Dependent Variable - log {NPS male accession count in 
each local labor market} 


N = 802} 

Explanatory Variables Coefficient e 

(natural log) Statistic 

OMA Male is A 1.04 * ZO 
% Of Population black EE -0.14 * -6.0 
% of White Males Unemployed .... -0.07 EZ 
% of Black Males Unemployed .... -0.10 * -2.5 
Average Family Income .......... 2022 O 
Average Family Size .......... or 1. 75* 4.9 
Median Home Value L..... 0 o. -=0. 43 * -3.9 
Median Home Rent me.. a -1.72 >x -6. 1 
% Of Families with Dual Workers -0.61 * -2.8 
% Population Change 1970-1980 .. Not Included 
% of Workers by Industry 
Manufacturing a $ O2 k DO 
Government E, sa a aa aa e e a 0. 29 * 5.8 
Seasonal T.. ana e eee QO. 02 0.3 
Intercept term ...... IAN -16.35 * -9,9 
Rê = .88 


Note: 1. Some observations were excluded because they 
contained values of zero for some variables. 
* - coefficient was different from zero at 5% 
level of significance. 


OMA Male. The positive value of this elasticity is not 
surprising but it should be noted also that the magnitude is 
slightly greater than one. This implies slightly increasing 
scale effects as the QMA base of a local labor market 
expands. This result contrasts with the findings of 
Goldberg [1982]. In his study of Active force supply he 


found population elasticities considerably less than 1.0 
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although he had difficulty disentangling the combined 
M ects of recruiters and population. [Goldberg, 1982: p.44]. 

% of Population Black. This elasticity is quite small 
but the negative sign is unexpected in the sense that 
generally the military attracts disproportionate quantities 
of black recruits, particularly in the Active forces. One 
possible explanation for the sign may be that as the 
proportion of blacks m the population grows, holding QMA 
constant, fewer of ane total eligible population opt for 
Reserve service simply because relatively more are joining 
the Active forces or looking for a satisfactory primary job. 
The coefficient does imply that areas with high 
concentrations of blacks may not be good Reserve recruiting 
grounds. 

Unemployment Levels. Both unemployment coefficients are 
negative and very small in magnitude. This contrasts with 
the unemployment elasticity of .81 obtained by McNaught in 
his study although he was modelling total DoD accessions. 

[ McNaught, June 1981: p.11]. Certainly a positive sign would 
be expected for these coefficients because the initial 
Reserve active duty commitment should be attractive to 
unemployed workers. The only mitigating factor would be a 
feeling that Reserve participation would hinder seeking or 
obtaining primary employment. It should also be noted that 


these data are unemployment rates across the entire work 
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force, not just 17-29 year olds. Also there may have been 
significant changes in the rates between 1980 when the 
unemployment rate was estimated and the FY 83-85 accession 
period. This would only create biases however, if the 
unemployment rates of the local labor markets changed 
relative to each other over this period. Otherwise, since 
this is essentially a cross sectional analysis, as long as 
relative unemployment rates were constant, the effect on 
accessions would not change. 

Family Income. The high positive value of this 
elasticity conflicts with the economic theory of 
moonlighting. As family income rises the propensity to 
undertake secondary work, including the Reserves, should 
fall. One thing that should be noted is that this variable 
is not a proxy for wage rates, which in terms of this model 
would be constant across all market areas. Also the level of 
family income may not be a significant influence on the 
decisions of young adult family members still living with 
their parents to join the Reserve. 

This result also gives credence to the suggestion 
discussed in Chapter 2, that participation in the Reserve 
may have significant non economic dimensions. That is, as 
income levels increase, younger people may be more disposed 
to join the Reserve for the esprit de corps and social 


contact it offers as opposed to opting for alternative 
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secondary jobs which may pay more but be less attractive 
overall. 

Another consideration here is that this variable 
measures total family income, not just imcome from primary 
jobs. Thus as secondary labor market participation, 
including Reserve participation, increases so will total 
income levels. This relationship would imply a positive sign 
on this coefficient. 

Family Size. The significant positive relationship 
between Reserve accessions and family size in the model is 
consistent with the findings of Shishko and Rostker in their 
analysis of multiple job holding. They explained the 
positive relationship between moonlighting hours and family 
size by claiming that family size was a proxy for 
consumption. Thus the heads of large families would seek 
secondary jobs in order to increase the family income. 
[Shishko and Rostker,1976: p.307]. 

The large value of the elasticity for solely Reserve 
participation is somewhat suspicious in terms of this 
explanation, however. Because of the fixed and relatively 
small number of hours that a Reservist works in a typical 
month, the Reserves should be less attractive than 
alternative forms of secondary employment to a man who is 
seeking secondary employment to feed and clothe his family. 


Also, as family size increases the costs of family 
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separation during periods of mandatory active service would 
probably increase. 

Housing Costs. The significant negative coefficient on 
the two variables representing housing costs are difficult 
to explain. In their research on moonlighting behavior, 
Shishko and Rostker found a positive relationship between 
housing costs and moonlighting hours worked. [Rostker and 
Shishko,1974: p.16]. This is consistent with the economic 
theory which suggests that as family consumption (of which 
housing is a major part) rises the propensity of family 
members to moonlight rises. While difficult to explain the 
negative coefficients do suggest that as the relative 
affluence of a community rises the likelihood of its members 
joining the Reserve diminishes. 

Dual Workers. The negative sign of this elasticity is 
exactly what would be expected. As Borack et. al. note: 

All other things equal, when a spouse enters the labor 
market, the potential Reservist perceives a higher 
family income and an increase in his household 
productivity. Consequently, he is less likely to take a 
second job. [Borack et al,1985: p.19]. 

Population Change. Because this is a dummy variable it 
could not be included in this log linear specification. The 
coefficient of this variable in the standard OLS NPS male 
model (Appendix B) was -103 and it was See ancy 


different from zero. Because a value of one was assigned to 
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growing markets this coefficient implies that areas in which 
the population is declining will mrodice relatively more 
Reservists. 

This is difficult to accept at face value and further 
research into the demographics of the population change, 
particularly in terms of age profiles and migration 
patterns, would be necessary before the correct implications 
of this result could Be determined. 

Industrial Mix. The surprising result here is the 
relatively similar elasticities for A and seasonal 
workers compared to manufacturing workers. One of the 
obstacles to Reserve participation is securing time off from 
a primary job to attend Reserve activities, despite a 
commitment of many employers to support the Reserve. It 
would be expected that these difficulties would accrue less 
to government and seasonal workers than others. For reasons 
discussed in Chapter 3, the service sector variabie was 
deleted from the estimated model. Thus its impact is 


indirectly contained in the intercept term. 


B. ACCESSION PROPORTION MODEL 

The results of this model are contained in Table 6. The 
dependent variable in this model is the ratio of the number 
of accessions in a local labor market to the base of number 
of qualified military available in the population of the 


market. The ratio is multiplied by 10,000 to avoid 
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statistical problems which occur in the OLS estimation 
procedure when values of the dependent variable are 
clustered around zero and have little variance. [Pindyck and 


Rubinfeld, 1981: p.52]. 


TABLE 6 
ACCESSION PROPORTION MODEL 
Dependent Variable: 


log {(NPS male accessions x 10,000) / QMA Male} 
N = 802! 


Explanatory Variables Coefficient t 
(natural log) Statistic 

OQMA Male nose an aae Not included 
% O£ Population ala. -O.14 * =5.0 
% of White Males Unemployed .... -0.07 = OZ 
% of Black Males Unemployed .... -0.10 * -2.4 
Average Family Income .......... LIA 10. 9 
Average Family Size ............ eo 310 
Median Home Value ..............o -0. 41 * -3.8 
Median Home Rent ............... -1.73 * -6.1 
% of Families with Dual Workers -0.67 * -3.2 
% Population Change 1970-1980 .. Not Included 
% of Workers by Industry 
Manufacturing ...... 0 eee 0 28n% ll 
GOVEXNMENE o oe 0.29 * 378 
Seasonal umm... ne A eee z0 Ol -0. 1 
Intercept term ....... ee -8.08 * -5.7 
R? = .36 


Note: 1. Some observations were excluded because they 
contained values of zero for some variables. 
* = coefficient was different from zero at 5% 
level of significance. 


The exclusion of QMA as an independent variable drops 


the: explanatory power of the model significantly. The 
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resulting R* of .36 is, however, relatively large and again 
the majority of coefficients are significantly different 
from zero. Thus the model is useful in describing the 
characteristics of potentially high yield Reserve markets. 
There is virtually no difference in the coefficients 
obtained between this model and the previous one. The signs 
all remain the same and the magnitudes vary only marginally. 
Although this does not add to the understanding of the 
Reserve participation decision the result is still useful to 
some extent. These results show that the characteristics of 
potentially good Reserve recruiting areas remain unchanged 
whether we measure that potential as a simple count or as a 
ratio which represents the propensity of eligible 
individuals in a market to enlist in the Reserve. This 
consistency reinforces the conclusions drawn in the previous 


section from the empirical results which have been obtained. 


C. SUMMARY OF RESULTS 

Despite the relatively high explanatory power of the 
models estimated in this analysis the estimates are of 
little use in direct policy formulation. This is because the 
variables used do not include any supply policy instruments. 

The major significance of the results is the support 
they provide to the central hypothesis of this study: that 
the factors affecting Reserve supply differ across local 


labor markets and are dependent upon the characteristics of 


2 


those markets. This implies that future research to develop 
an understanding of the Reserve participation decision 
should disaggregate the analysis to at least the local labor 
market level. 

Another contribution of the results is that they define, 
to some extent, nei arac eee of a local labor market 
which is likely to provide viable results for Reserve 
recruiting effort. This type of information is potentially 
useful when questions of unit location are considered. 

Based on the results listed in this chapter and the 
appendices a high yield Reserve market would have the 
following characteristics: 


e high proportion of qualified military available in the 
population. 


e relatively low proportion of blacks. 
e relatively high levels of income and general affluence. 
e relatively large average family size. 


e low proportion of families with dual workers. 
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V. CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH. 


A. CONCLUSIONS 

Consideration of the economic model of moonlighting, 
particularly in its application to the Reserve participation 
decision, suggested that differences in the factors 
affecting Reserve appn would exist across local labor 
markets. The results obtained in this analysis support that 
hypothesis. Due to the restricted economic data available 
for analysis at the local market level however the model 
provides little effective assistance for Reserve manpower 
supply policy formulation. 

The major strength of the models developed here would be 
in identifying characteristics of local markets which could 
be expected to provide a high yield for Reserve units 
located there. In that sense this is a useful first step in 
developing a comprehensive Reserve supply model. 

Certainly the results of this study strongly suggest 
that in future efforts to develop Reserve supply models the 
analysis should be disaggregated to at least the local labor 
market level if meaningful policy direction is to be 
obtained. It should also be noted that the local level is 


the management decision making level for the Army Reserve. 
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B. AREAS FOR FURTHER RESEARCH 

This analysis has concentrated on the relationship 
between NPS, high quality Army Reserve accessions and the 
economic characteristics of local labor markets. While the 
level of disaggregation is probably correct the scope of the 
analysis must be widened considerably to develop a 
comprehensive Reserve supply model. Major dimensions of 
Reserve supply which should be added to this analysis are 
discussed below. l 

PS Accessions. As shown in Chapter 1 these represent a 
large proportion of total Reserve accessions. To effectively 
model this area of Reserve supply data would need to be 
gathered on the size of eligible veteran pools in local 
labor markets. There is also a need to distinguish in the 
modelling process between those PS personnel who are 
recruited into the Reserve by in-service recruiters (ISR) 
before they actually leave the Active force and those who 
join the Reserve after some time out of the Active force. 
Obviously local labor market conditions would have little 
effect on the decisions of the former category of recruits 
whilst their effect on the latter could be significant. 

Other Reserve Components. A natural extension of the 
analysis would include modelling the supply of the Army 
National Guard and Navy and Air Force Reserve components. It 


is possible that because of their operational 
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characteristics the Air Force and Navy components will not 
be as dependent on the local labor market for recruits as 
the Army components. If this 1s so some redefinition of the 
appropriate market may be required. 

Recruiting Effort. The work of Daula and Smith [1984] 
and Dertouzos [1985] clearly indicated the impact which 
recruiting resources and goals have on military supply 
levels. A major development of this analysis would be to use 
techniques similar to those employed by these researchers to 
estimate the impact of recruiting resources (ie number of 
recruiters and advertising expenditures) and goals at the 
local market level. Alternatively, this could be 
accomplished by examining the fill rates (ratios of assigned 
to authorized levels) of Reserve units and centers. This 
would enable the analysis to be broadened from the high 
quality recruit category by overcoming the problem of demand 
constraint of the dependent variable. 

In undertaking this type of analysis both the direct 
impact of own- service recruiters and the cross effects of 
other service recruiters should be estimated. The objective 
of the analysis would be to determine the correct local mix 
of Active and Reserve recruiters of each component, 
advertising exposure and recruiting goals which would meet 
the manning objectives of all local Reserve units at least 


total cost to DoD. 
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Additional Explanatory Variables. The economic theory 


discussed in Chapter 2 suggests that the following variables 
would have an impact on the Reserve participation decision: 


e Relative wages - Reserve wages, primary civilian wages 
and secondary wages. 


e Other pecuniary Reserve benefits such as medical and 
education assistance. 


e Hours worked on primary jobs. 
e Average local education levels. 


e Unemployment in the 17-29 year age group rather than 
total unemployment levels. 


The inclusion of these variables, if they could be 
measured or estimated at the local market level, would 
increase the usefulness of the model as a policy analysis 
tool. The quality of the model would also be improved if the 
data used was updated to current levels as opposed to the 


1980 values used in this analysis. 
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PEPEPENDIX A 


VARIABLE DEFINITION 


NPS Male/Female. Cumulative counts of all NPS 
accessions in the appropriate category during FY 83-85 
inclusive. NPS implies no prior service in any Active or 
Reserve component. 

OMA Male/Female. Qualified military available. This is 
a count of the male/female population in the market A 
aged 17-29 years. 

Z%_of Population Black. Total number of blacks divided 
by the total population in each market in 1980. (All ages 
and sexes). 

Average Family Income. Average income accruing to all 
families in tive market area from all sources in 1980. 

Average Family Size. Average number of family members 
ine ISO. 

Median Home Value. Median value of all family homes in 
the market area in 1980. 

Median Home Rent. Median rent paid for all dwellings in 
the market area in 1980. 

% of Families with Dual Workers. Number of families 
with two or more members holding full or part time jobs in 


T980. 
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% Population Change. Total population figures for each 
market area. {(1980-- 1970) / 1970} x 100. 

Manufacturing Workers. Proportion of workers reported 
in census classifications 'manufacturing', 'transport' and 
‘communications’ in 1980 in each market area. 

Service Workers. Proportion of workers reported in 
census classifications ‘wholesale’, 'retail', ‘finance’, 
‘service’, EN "health", 'education', and® other 
in 1980 in each market area. 

Government Workers. Proportion or “enone reported in 
‘government’ census classification in 1980 in each market 
area. 

seasonal Workers. Proportion of workers reported in 
census classifications ‘agriculture’ and ‘construction’ in 


1980 in each market area. 
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APPENDIX B 


ACCESSION COUNT MODELS RESULTS 


Explanatory Variables 


Dependent Variables 


* 


NPS Male NPS Female 
Accession Accession 
UD AO ° 0.001 * 0. 0004 
o Population Black"........ -223.6 * oe 7 
% of White Males Unemployed .. -5. 42 - 
% of Black Males Unemployed .. -13.1 * = 
% of White Females Unemployed. - 129 
% of Black Females Unemployed. = -1. 03 
Average Family Income ........ 0.05 * 0. 03 
Average Family Size .......... 209.4 * Do 
Median Home Value ............ -=0. 003 * O 
Median Home Rent ............ . -2.9 * -1.6 
% Of Families with Dual Workers -425.4 * -51.6 
% Population Change 1970-1980 -103.0 * -33.3 
% of Workers by Industry 
MSMNtacturing ............... -644.2 * -31.6 
Bee EMIMCIC 2. 1 et ee et et ee ee -169.5 T357 
A a ee -1234 * -104.0 
Mee mceDt Term .............o 142.3 -92.4 
N = 802 ; R2 . 88 90 
Note: 1. Qualified military available of appropriate 
sex. 
* - coefficient was different from zero at 


5% significance level. 
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APPENDIX C 


ACCESSION PROPORTION MODELS RESULTS 


Explanatory Variables Dependent Variables 

NPS Male NPS Female 
Ratio Ratio 

%. CL Popula ion BLaK ean =15.9 =% 1.4 

% of White Males Unemployed .. -0.40 * = 

% of Black Males Unemployed .. -0.88 * = 

% of White Females Unemployed.. - Onell 

% of Black Females Unemployed. =- -0. 08 

Average Family Income ........ 0.001 * 0.001 * 

Average Family Size .......... VA 1. 42 

Median Home Value ............ O O 

Median Home Rent ..9225-....-.2 =0. 18 * -0.09 * 

% of Families with Dual Workers -24.6 * Sa 

% Population Change 1970-1980 -1.89 * -0.66 * 

% Of Workers by Industry 

Manufacturing... e -16.8 * =16.7 * 

Government. Mm e e e -=9.5 ES 

Seasonal! nm... . eee -32.3 * -19.2 * 

Intercept term 1.0... n ZONAS 14.1 * 

N = 802 ; Re . 29 .24 

Note: 1. Qualified military available of appropriate 

sex. 
* = coefficient was different from zero at 


5% significance level. 
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APPENDIX TP 
FEMALE LOG LINEAR MODELS RESULTS 


Explanatory Variables 
(natural logs) 


iemale 2.0... .coceo.n..... 
Population Black ........ 
% of White Females Unemployed. 
% of Black Females Unemployed. 
Average Family Income ........ 
Average Famlly S128 .......... 
Median Home Value ............ 
Median Home Rent ............. 
% of Families with Dual Workers 
% Of Workers by Industry 
A acturing ... 2. ee ee ee eee 
BeeMNMCMN <<<. ......... 
Meera Lis ss os es ee te ee eG 


N = 802 ; RE 


Dependent Variables 


(natural logs) 
NPS Female NPS Female 


Accessions 


e 
=0. 
=O. 
- 0. 

2: 

ge 
-0. 
“2. 

O. 


-87 


Note: * = coefficient was different from 


5% significance level. 
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E + + + 


Bere 


Ratio 


- 0. 
=O. 
=O. 
2 
X 
-0. 
=2. 
-0. 


O. 
O. 
O. 
=8. 


at 


LIST OF REFERENCES 


Borack, J., Mehay, S. and Thomas, G., Estimating Local Area 
Manpower Supply for the Reserves, NPS 54-85-006, Department 
of Administative Sciences, Naval Postgraduate School, 
September 1985. 


Brinkerhoff, J. and Grissmer, D., The Reserve Forces in an 


All Volunteer Environment, Rand P-6934, Santa Monica, 
January 1984. 


Congressional Budget Office, Improving the Army Reserve, 
Congress of the United States, Washington DC, November 1985. 


Daula, T. and Smith, D., Recruiting Goals, _ Enlistment Supply 
and Enlistments in the US Army, US Army Manpower Economics 
Conference, Virginia, December 1984. 


Department of Defense Instruction 7730. 54, Reserye 


Components Common Personnel Data System, Washington DC, 
October 1981. 


Department of the Army, Army Regulation 140-1, Army Reserve: 
Mission,_ Organization and Training, Washington DC, April 
1983. 


Dertouzos, J., Recruiter Incentiyes and Enlistment Supply, 
Rand R-3065-MIL, Santa Monica, May 1985. 


Defense Manpower Data Center, Official Guard and Reserve 


Manpower Strengths and Statistics, RCS: DD M(M) 1147/1148, 
Washington DC, September 1985. 


Goldberg, L., Enlisted Supply: Past,_Present and_Future, CNS 
1168-Vol 1, Centre for Naval Analysis, Virginia, September 
1982. 


Grissmer, D. and Kirby, S., Attrition_and Retention in the 


Arm Reserye and Arm ational Guard: An Empirical 
Analysis, Rand P-7077, Santa Monica, March 1985. 


Kelly, R., The Supply of Volunteers to the Selected Reserve, 
Department of Social Sciences, USMA, May 1979. (mimeo) 


McNaught, W., Projecting Future Accessions to the Selecte 
Reserve Forces, Rand N-1563-MRAL, Santa Monica, June 1981. 


62 


McNaught, W., The Supply of Enlistees to the Selected 
Reserve Forces, Rand N-1562-MRAL, Santa Monica, July 1981. 


Pindyck, R. and Rubinfeld, D., Econometric Models and 
Economic Forecasts, McGraw-Hill, New York, 1981. 


Rostker, B., Air Reserve Personnel Study: Volume III. Total 
Force Planning Personnel Costs and the Supply of New 
Reservists, Rand R-1430-PR, Santa Monica, October 1974. 


Rostker, B. and Shishko, R., The Economics of Secondary 
Labor Market Participation, Rand P-5283, Santa Monica, 
August 1974. 


Shishko, R. and Rostker, B., "The Economics of Multiple Job 
Holding", American Economic Review, Vol 66 No 3, June 1976. 


Stephens, Le; "Recruiting and Retaining the 
Citizen-Soldier", Armed Forces and Soceity, Vol 4 No 1, 


November 1977. 


63 


INITIAL DISTRIBUTION LIST 


No. Copies 


Defense Technical Information Center 2 
Cameron Station 
Alexandria, Virginia 22304-6145 


Library, Code 0142 2 
Naval Postgraduate School 
Monterey, California 93943-5000 


Professor George W. Thomas LZ 
Code 54Te 

Naval Postgraduate School 

Monterey, California 93943-5000 


Professor Stephen L. Mehay 12- 
Code 54Mp 

Naval Postgraduate School 

Monterey, California 93943-5000 


Captain B.G. Holzberger I 
16 Peppercorn Street 

Sunnybank Hills, QLD, 4109 

Australia 








DUDLEY KNOY LIBRARY 


NAVAL PGS GRADUATE SCHOOL 
MONTEREY, CALIFORNIA 95943-5002 















































de bu 
IA IS o x 
ASS a SIIRA z ? 
PN es PTF AY Moped PS . ad 
AAA eh ba TRENT AA NAAA daar 
A E TT PUR Per o AA A ar ] xy 
TA A ey AA 1 PRA AY Te ae AY | ce ¡ | 
pro ra a Pre N fh. 210 ee aes een y | | | 
ARPA CY lo he | 
of Ac r | 
impact of local labor market fact | | Ta 





ART Y PTS 
pa ETA AAPP ee UMTS 
ee ey Le eee APA 
t TEES. 


Prey Wy So Tey eT 
s PA ACA AA . 
SA 408 


AR AS a8 
A mr AA 
4 Ad vd a Th ted 
se oA 


TIT 
Q f Ja m e F > A , 5 , 
PATENT Tar y 1160 G (E y PR: | i nr 
¢ PS d 2 ey s | ti F 
A OPT da st s J r | NN iat i 5 : 
d 2 yey we E o k } | { 3 
d ; J E 4 ; je i 3 n A 
N T Py ee ee d 4 - J e a 
r "ETO A PA ee | 8 k 
À Pet a od PT 0 FAH | | A Aare eee ; 
PETEN EDU E? hs | | alt | | "O a 
f . A F B 
( le A] a ] 
g ‘ iv 28 


PP TA Larch Oped (ee 
a AA eat 1. BOManNia Fs á 

EY ETE ET g 

Pare ee a) wy us 

2” » ETETE ES] e DE 

PLE T A As ee 
UNT E 
YAA AS TYE: 


















= 
Pewee A as 
+ E A M 
PEE TLE 
PETT ESL 


TS 
MPA Edar P ta d 
MA dia z Ipet 
A E wie ase. Es ARSS PTAS Pee ee SL 
i y > e { PRA E] PS MDMA A AS a 
o TETY APE AS FLIA Pw it TO 
pala pr bt: STATS ARA AAN 80 ’ 
Ya a] 1 722 Mn G r 
o. Par r r n 


r UE DUDLEY KNOX LIBRARY 


rue Stl eed Py 
re erro er 
4 

















re 
a PAP Sa 
ss ERA é é 

NM PRA TES e 





e 
FAL 
wE AS t 





a e 
RETE T 4 
: > A Y 












PUMA ANS ET E TS PY ee te q 
> oe FERIA APTA PEPA d ae ears TETEE 
4 PARES hod YETA b'et ond acs e mas tad TAPETE RATA e is iw 
PAT Ore Se Dl ae AAA g3 7 E TE r 
NA NEE Iy EE. RA O A R ATA 
ET Pr ry} = hott ee ae P P 
S a 


PA a rey rey 
cy eee Ow ee 





dy f: 5 





















































A A Deeg 
LUNETA PU ORO A ted 
PNC TN PAPERS oe AA Py 
t EL eee ated oe PO ry EL: 
J 3 . + A "UE y" n 








+ Oe ope Poe et 
LC- PTT a eed Py We ee es a 
A E PRI NR UDS TIA 
"ARNES rh ra 

re Ad 





PEER '» 
ATTE ATA TE 
AGA A TN A 
SONS 































YT fad 
i PAPES 
PAT A FI y TT A 
am ere tr | AA TRA A NA E r. 
sa ETE IAS EA MES A de TM ATRAS 
FRA e PA AY OY AMA S YTT E ..0:8 
ANT A ATAN PARTE VIDAS A "TEA ae du 
arate ESA E Sa 23» PAT MD 
Pe Wi ee HAPEN YT 
(TFI ee EYTT E E E 


yr e LEAR 
FPS EA TE 





s. 
PE AT were! a areas 
pet PA PAU E . Aus ET Ei 
AA arai PETTE TIEA PT A A 
WIRE TES AA E PAPA 1,4t 4 , 
CE] e apart? TO LAE: Hap E S aaa om” 
APT tetas ext. f @ Digs) PT a PEETELI CO ee .a 
grita 61 PUMAS wa 4. Pare we DE 
e eT R VAF HT E T- r 
s TAM E é £ a 
ie 








roy a 
"EET ATAR J 
IATA kd PL Sa POR AAA O FETETELE 
mn METI ye per AT A AAA ee 
PATAS o PETT MEAR 
ots A APM EL a 
rt Par ae © ee oe ] 
eee wie yuh Yd ae ROZE ET nipa e zon 
(EST ad AR TS 0,016.15 4 pb Us A 
ARAS UTA AS 7 mere MA rere | 
i Pua erry ii yy pe ee A TI S ie ot 
EOS PT e 








At are) Ce ee 
AO AS dee FPS 
TS 





Le. ar ora. | x J 
ory S E 







A. PS aks 
PRATS AS rr ad 



























PAE ai AA TS ed e A 
PA E HEADS VEC KRETS oi eae 
e 2 Obra hyhre & EAT] ye ake 3 ry ee E HAr 
PI A CERA > PE 
A a kara POT TO 


t TAN 
CELS 





T 110 PEF MPL E 

1. eps 15 4 Pare en ed 

A oe 

y es A A 7 

> NO O UA PAR AS 
E E E G , i! A 


alae CET E 
Py EAT PREMISA PTE de ena ee 
APRE Pr PARAR E a MA] TER 
WPT EEE ANS PAPA E 
© Perey MA tae ” tum UA Pp! 
AS OTE Ee aor HF AT E 
AAN dad Y ST ke 
y 












































P ETT TE 
Y YETTS?) b WETA ° 
AT 0: & tech op 50 RA TRATE 
si andos ah eN PR b lestedts ATAN SAA ia 
rbe MOP Pere TU ee oe PAW verter A 
x OS Y TES Sl A oF 
AAA IT 





PP A 
aar sa dara mb 
sab PERA 
ES CT AS 
A ere a ek) 
ahi ee 
Ca) 













POSTES 4 
A E 


PRAT TA 
ane 


ATTE Seok MM 


sab 
AN AS PTEE] 
7 Sy re 






Asi 
AAA ) 4 
P o CETERI E A AA 
PARTS O "RNA OTEP E 

PT EE 

hT 


a= on 










NAFTA 







TEO u E E EEN d 
Pr An o ARNO UPA a E MERT? E 
Per PRS ES ae, DIT A E adaa DNP 
PAT TL Peary E de TA 
de PTE E 
MA AS 
pp. Y 


















» 00 E od ? 
Par Aha A a ee re ae eo te te .0 he Y 
PETICE PaT 









y ARNES 
a AA EA 









e be "EE p 
PPT E A A IR ʻ 
iaat PT T T Aa PEI Oke tld ee ee: PES 
ree F PTSP TA apes erat ote TRE oy BR 
ATTOR ETR PAPI DA vir ee eer 
yf 37 ARANA YA ¿us 





AA RO 
ta 















ay $ Hd 
rT RAE PY A 
hon TE ‘ META 
- % raw td s'M 
A a te a ead r n 
y a ei 





PLY ea TO 














PA RN 
EEP AN sr 064 
4 Pr AS IAS 2h of 
ñ E E Y ESTRENA 
b'a 















TERT TE Ea ST 

PE TE T] MA? PES 

Pye. wy) AA 
PIRATA RTS 


ETETE RU MATL ECA 
A A EA 

PS AO SA 
ana eke ene 


































dig 4's 
PECE ia did 
PATO UR O 
TEA 
tpiste? e a 
PEA 














E 
A O 
PEA A 
Pe a dae AATTEET S. 
APRIRE CTT STE T iiie PAT IA 

H 











































a D Las a y 4 
1 » n ae: A A, PT yer) 
a ses f ha At a Dap IRTE 
e o: T] 4 « Tat ot obs 3 

A E Ti ARIAS e E d 
PPETI ia Pad pn Veta hohe STAN 
p a q uia rae | Ta “e E 
q y wg "A Je PPT y TIE 
Pa pie PT AUN Tre 
su” AS hn or 

be Big A he oe Re 

MA A 19 4414 DN 











. oa e ries 
OE AO 
A AT he "Y; 
PARTA te ac. + 
Per ee el AN 
ETE Peet ery be 
Pe eh O 
MO RO 






Hi] 
& 






A 
MU 










































F: 
na 
a> 
FER 7i Sit +4 
x - e yA 
AP AS 
PET Aha Sr MEON A 
CEEE N 7 TET LTP Te, 
i E g 


EP TILTA i 
w yie AY ATL 
AS PASAS 
AAA 

” Y » NOS 
> ndam AN 





















` 
. 
AO A 
REA IT 
ote 









.« 
AA 
XF, EAN 
EER TIAP. 
AI POS 

MEDIAS 





















ea tar 

eth Jin 

he 
P 








"a ae 

Furatracsy. | 
E GIENE ETE p 

huU NKEA 









y A LO 
ns PU e® J 
ah? E ALT ahd 
ogi erie ay 
0, y lo 









E A LO 

i AA 
LO Shh, 

IN 




























* Mo. A 
4 aa 

E FFAA E 

qu TA A 

CI AS 














Th 
ne 


AAA TO 





. Ahk IN A 

pd a ¿e e Y wy ELAS Y \ 
Pe TC Pett Me Theta es ce Ae 
4 e As A > 
A da Ue A A 
cd AAA Fd dnd took AA! A 
CAE Ba PT 
‘ SAR rd e Ale th Dee 
. q a a, Jo d 

Lie 03 
E? aS Tad y a Pry Te 
eee ye ey eek es TA ia 
rm 







































































PIO AN 
(¿wr AP 
AU 17 Ly k 

Pin Ba 0 9000 ie 7 k ata) 

PPPOE Sa BOTS A RA va 

pri perais E KAN f 

PFL A A METLA ke ETI) 

4 AATU t 








































a 
Ca ee HWE Ee TA DAN € tee 9) 
5 PELA A 1.” te LY 
PURA q” 








y 
AT a eae 
f 


@ oy Un thee 8° 
141. Yu -p pe r É 
er Uy Ona Be fags 


































































s LE a... y A s 
d 2 RARO 14 IMAZ 
AS PIDA A 
A A YS A Y Pa Tia M dd 
ADD dd 56 O 
ETA did > > 7 
ARES ds Ye 
e, np o q) -Y AS cet hg d J H . Ya € 
A IO Add ESTA AA Dd ee $ Xx. A] » 
p- 4t Mendy AS AO A dP p ia Da ba i e vya 
, E yir sa ty + vie 






ATA we 
i ns AS DUI 
O d s y ad . y 7 
CA A EA NA 
$ Pin YE) Rive tas ALS be po 
Pu ry 
pe EAU NDA AY 
Th ha: a A Lie 0 
AS AI AAA ina PRA 
1 Ei é sor 
L 
0 



















$ 
Fe SS a et dat ate ee aaa 7 


exe de A r 
PT ee ae a 4 ep AA a 
4 4 


AAA 
y i u prp f 
Mirat a og ee eed p a Flea i aa 


core 
mu” E Y 


TC e 
~ O 










AA 



































































E TETA 
asa CIA TL 
O ye 
A E bid 
Ad MA a l AE ee 
PE RA dd ld! a) in . A MT A 
a aa A, Veh ree ee 2 TA fi ahi d 
AS ea 1! a a E ye a A 
Wee re at = A A rA DAA! ey è E 

a ta i aih, e CU da A pa ‘ t 74 Fda St PY Y 
aldea Y AA E OFF o pa ES AA a 
a i} pá y AA hd r p ¿Y 

3 TS ry fe elk - Heh ok pore 

ta ad G MI E: C = 

AZ FELET y oe AE 
Y ET É , “er y 
Wy a as ta) ek A AS Y r 

wee yr a A O, Sees oo i. ed? 
add ót DIARO Pia S 3 ry 

IA eed a ¿17 a 8 

LL ARES TU O A g 
AL "> ee ae t G ‘ 
y v A ' A = 6 Ti mean Y a ue . 
lgs ». + 4 bo . 
es. Is A A 
4 


erate, 


